parish and are located on the prairie terrace, which is characterized by much clay near the surface and rather poor subsurface drainage. The pine hills are situated on a second terrace in the northwestern corner of the parish.
METHODS
Areas with heavy beaver cutting and a large number of trees and shrubs were selected for sampling to determine the use of woody plants by beaver. Sampling was done along 5 bayous on plots that were 0.5-chain deep and 4 or 5 chains in length. Within each plot, all woody plants 1 inch or larger in diameter (measured 4.5 feet from the ground) were tallied by species and diameter class. The cruise also included the tallying by diameter class and species of "felled plants," as well as those that were "barked." The term "barked" was used to indicate the trees on which beaver had gnawed but which remained standing.
The sample plots contained 38 woody species, with an average of 1,349 stems per acre. Of the species of woody plants that occurred on the sample plots, 22 species had been utilized by beaver. These 22 species were classified according to utilization and value to beaver (Table 1) . Utilization ratings were expressed in percentages. As an example, if there were 200 stems of a particular plant species present and 50 of them had been cut or barked by beaver, the percentage of utilization for that species was 25. A similar calculation was made for each species and the results of all calculations were listed from highest to lowest. The species showing a high percentage of utilization were believed to be preferred by beaver. Although utilization ranking may indicate a preference shown by beaver, it is not believed to be a good index of the value of the species to the animals; therefore, calculations were made to determine the value of each species. This was accomplished by multiplying the percentage that each species made up of the total stand, by the percentage to which that species was utilized. The results of these calculations were then ranked from highest to lowest. By this method, species making up a large portion of the stand but low in utilization received a rating that was approximately equivalent to species that had been utilized heavily but had comprised a small portion of the stand.
All plants used by beaver were then classified as high, medium, or low for both utilization and value on a basis of these calculations. For utilization, a plant species having more than 50 per cent of its total number utilized was listed as high, 10 per cent to 50 per cent medium, and less than 10 per cent low. In classifying the plants according to their value to beaver, all multiplications showing a product over 100 were listed as high, 20 to 100 medium, and less than 20 low.
OBSERVATIONS AND RESULTS
Beaver had cut or barked 42 per cent of these woody plants. As determined by analysis of variance, there seemed to be no selectivity by the animals for certain-sized diameter classes. Beaver had cut down 18 per cent of all woody stems present, of which over half were in the 1-inch class and none were over 5 inches in diameter. An additional 24 per cent of the woody plants I inch or more in diameter had been barked.
The most important species was loblolly pine, which made up 33 per cent of the plants on the sample plots and 58 per cent of the woody plants used by beaver. However, loblolly pine was preceded in utilization by sweetgum, southern sweetbay, and spruce pine, but these species combined made up only 12 per cent of the plants on the sample plots. Thigpen (1950) indicated that sweetgum, loblolly pine, and spruce pine were used heavily by beaver in St. Helena and East Feliciana parishes. Although silverbell was used very little in St. Tammany Parish, the writer observed areas in nearby parishes where silverbell made up a large portion of the beaver's diet. Casual observations throughout southeastern Louisiana and southern Mississippi indicate that spruce pine and sweetgum are cut heavily for food wherever beaver come in contact with them. Studies in the North- Beaver colonies were observed on 11 bayous. Since most of the bayous contained permanent, deep water, dams were built at only 3 colonies. Bank burrows were used on most bayous, but lodges were built where high banks were absent or where deep flooding was frequent. One colony was found in a small marsh. Within this marsh a series of canals, two lodges, and a dam had been constructed. The dam was 1,391 feet long and built of mud and marsh plants, but contained practically no wood.
DISCUSSION
In most areas, fewer woody plants were felled than were barked. Since few dams or lodges were built, very little woody material was needed for construction. Streams in Louisiana do not freeze over; consequently there was no need for the storage of winter food. Southern beaver feed much more extensively on land than those in northern states. Many standing trees were observed from which beaver had removed in excess of 12 square feet of bark from the basal surface of the stem.
The actual felling of plants was of little significance to forestry, since only small, suppressed trees or shrubs were cut down. This amounted to nothing more than a light precommercial thinning in most areas. However, I consider the cutting of ornamental plants of any type about residential areas to be detrimental. Phares (1950) reported that 88 per cent of the hardwoods cut by beaver in southwestern Mississippi sprouted back with increased vigor.
Beaver barked 24 per cent of all woody plants one inch or larger in diameter. Whenever a beaver gnawed on a tree, the effort was seldom so persistent that the tree was girdled; consequently, few trees died as a result of bark removal. Beaver girdled less than 3 per cent of the trees and less than one-half of this number died. Evidently bark removal had very little effect on treediameter growth. Increment borings on barked and comparable nonbarked loblolly pine trees revealed that growth was directly proportional to crown size. Trees with the fastest growth rate often had the greatest amount of bark removed. This may indicate that beaver selected the faster-growing trees.
Beaver scars on hardwoods permitted the entrance of wood-decaying fungi. Decay introduced by this method developed in a pattern similar to that for decay in hardwoods following a fire. Toole and McKnight (1955) found that the size of fire scars determined the rate and progress of the decay. Decay traveled fastest in scars extending more than one-fifth of the way around the tree. The decay moved through the sapwood at a fairly slow rate and usually reached the heartwood by the fourth year, but, once in the heartwood, decay traveled faster and moved upward at the rate of 1.3 feet in 10 years. It was not uncommon for beaver to cut into the heartwood, hence speeding the rate of decomposition. Toole and McKnight also stated that scars smaller than 2 inches usually healed before decay was initiated, but scars of greater width probably admitted fungi that eventually destroyed the valuable butt log. Eighteen per cent of the hardwoods of merchantable species received beaver scars that were presumably large enough for the introduction of decay.
A large number of loblolly pines at one colony had been attacked by black turpentine beetles (Dendroctonus terebrans). From external appearances, I believe that the beetles entered the trees through the beaver-scarred area. Bennett (1956) reported that adult beetles are attracted by fresh resin or skinned bark and that high populations may build up in fresh stumps or injured trees and spread to healthy trees nearby. These beetles usually prefer trees growing on wet or poorly drained sites or those along streams. Since the trees barked by beaver usually occupied such sites, conditions were ideal for an attack by black turpentine beetles.
Pine trees, when barked by beaver, accumulated a thick deposit of gum over the scarred area. Since this resin is combustible, considerable damage resulted when a fire burned through a beaver-scarred loblolly pine stand. The pines that had been barked were heavily damaged, while adjacent unbarked pines were not injured.
Water impounded behind beaver dams sometimes floods and kills timber. The greatest damage of this type in St. Tammany Parish was found at a site where 4.5 acres of land had been flooded. A thorough investigation showed that 6.9 cords of pine less than 10 inches in diameter and 20,674 board feet (international one-quarter log rule) of pine over 10 inches in diameter had been killed. In addition, sweetgum, black gum, and tupelo gum were killed. Since beaver in this area do not build dams very often, damage of this type is uncommon.
When beaver do extensive property damage, certain control measures are often necessary. For many years all beaver control in Louisiana was done by the state, and troublesome beaver were removed on requests from landowners. The animals were live-trapped and used for restocking in areas that afforded a suitable habitat, but had no beaver present. As the beaver population increased, requests for removal became more and more numerous. In January 1956, a 30-day trapping season was allowed on beaver in 8 southeastern Louisiana parishes with hopes that troublesome beaver colonies would be controlled. Because of the low value of pelts ($4 to $6) and inexperience in trapping and pelt preparation, few beaver trappers finished the season (Smith, 1956). The total season's catch was very small, and it was necessary for the state to continue with its beaver-control program.
In view of the severe damage that beaver are capable of causing, it is advisable to use extreme caution with beaver restocking in areas similar to this, where the value of pelts scarcely justifies public trapping. Removal of animals by the state is a costly and difficult task.
SUMMARY
An investigation of beaver was made in St. Tammany Parish, Louisiana, in 1956. On plots sampled, sweetgum, sweetbay, spruce pine, and loblolly pine received heaviest utilization and were believed to be of greatest value to beaver. Of all plants present, beaver barked 24 per cent and felled 18 per cent. The woody plants felled were very small and of little significance to forestry. Pines barked by beaver were more vulnerable to an attack by insects, and increased the hazard of fire damage. Most hardwoods, when barked, became susceptible to the introduction of decay. Water impounded behind a beaver dam had killed 20,674 board feet of merchantable pine timber.
